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AN INQUIRY 


INTO THE PROBABLE 


ARALLAX, AND MAGNITUDE 


| OF | | 
THE FIXED STARS, 


FROM 


The Quantity of Li ght which they afford us, and the 


particular Circumſtances of their Situation, 


By the Rev. JOHN MICHELL, B. D. F. R. s. 
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chat the want of a ſenſible parallax in the 
5 Mes is owing to _m— — — 
yet it may not per be diſa e to ſee 
that'this Litas zkferther | cdtifirined by other cir- 
cumſtances; for let us ſuppoſe them to be, at a 
medium, equal in mag nitude and natural bright- 
neſs to the fun,' to which they ſeem in all re- 
f 5 158 be analagous. And, having laid this 
0 as a foundation to build upon, let us inquire 
what would be the parallax of the ſun, if he were 
to be removed ſo far from us, as to make the quantity 
of the light, which we ſhould then receive from 

him, no more than equal to that of the fixed ſtars. 
In order to do this with accuracy, it would be proper to 
cdmpare the e of light; which we at preſent 
receive from him, With that” of the fixed ſtars, by 
ſome ſuch methods, as are made uſe of by Monſieur 
* $i Bouguer 


| | Mr; 56 1 | | 

Bouguer in his Traitd 40rigqus - bot as my Ae 
purpoſe does not require any ſuck exactneis, I fall 

deduce it in a more groſs way from facts already 

well known I. hallſaſſume Saturn them in 

tion , exclufivelyivf His ring! (and: when'the earth and 


or inearly equal in Jight*to the mot: ü 
tart! No the mean diſtanes of Baturn from thid 
Sun; being equal to aboat 2082 of the gung 
ſemidia meters, the denſty of the Suns light, at 
_ will conſequently be e — —— 
ſurface,” 70 e proportion of the ſquare 2682 (or 
4434524 2 Ii Saturn ith . Was 46 reflect 
all i ring that falls upon him, he would be lef 

luminous in the ſame e eee beſides" this 


Aiffergnce-in-- lob ienppatent, th diar 
oppoſition; ĩs at: moſt but 10 fi part of chat of 
Son, and ne quent the quantity 7 fich ich 
we: receive ſtom him, rg on As diminiſhed in 
the Proportion of the ſqu 19 005 105 Lor L020 4 
104.” If we multiply th. Ae e together 
we ſhalt have the:whple of the light of the San 0 
that of Saturn (up pon the ſuppoſmion of bis reflecking 
alt che light, that fals upon him) as the uae of 
nearly 290000 or 48, 460,000;800), to 1; and re- 
2 the Sup o 229008% times his 1 5 5 9 5 


* 


47 


E wauk if be: 2 
onſequently de aſſumed Ts. the. 3 #5 the- 

brighteſt of the feed ſtars, on, 15 We that 
heir Naht doe not exceed; Saturn. 


ee wo This rk was publiſhed-at jr in 1766. * 
; T6 rt 4 | y 


L 
By * gomputstion we ſhall Kind, that the 


Acta, n cht the Bun - afford us as much 
light, as we receive; from jupiter, is not leſs than 
$9009. times his preſent diſtance, and: his whole 
parallax, in thati;caſe,)upen the diametet of the 
earth's orbit. 2 mote than nine ſeconds, 
the, light, of Jupiter and Satire, as ſeep ſrom the 
Earth; being in che gatiq of about 522 to 1, when they 
are both n oppoſition, and ſuppoſing them ta reflect 
1 Squally in Proportion to the whole of the Aight that 
| B 1 2 CASA of 5 F be 
But if Jupiter and turn, ain of refteftivg;:t 
whole, of the light, that galls upon . ſhou 
att reflect only a part of it, as for 3 
fomth s or ſixthꝗ (andi this may very poſſibly be the 
:caſc}, we.muſt then dncreaſe the diſtances computed. 
Ko inthe, proportion of o to 1, to make 
the dan g light no mere than; equal to theirs ; and his 
-parallax;would be le65rini the lame proportion, than 
. ih oſe already mentioned p adi to a0 19019 113 
3 + Dponabe, ſappoſition then, that:the:fixed ſtars are 


the Jamg magnitude and btightneſs with the Sun. 


„e 0s: Wonder, Ahat, their parallan ſhould have 
hitherto eſcaped. obſervationg; ſince, if this is the caſe, 
it could hardlyramount 6e * uc and enen 
ge 210 1g, eid'; Manesse rg 01.0445 54; 2 


bg lig A whips Peg hom from, chef 1 rere 
2 ver 15 HP Wende e 


n the wor 
een We 46 ceive from the 8 
688 ( 80 lers than a 4 500th part of k. 


* e ede eme ee Saturn; ſo. 

that oon, A 22 Jo Ny heſe Expert Pre reflec Qs no more 

. than ane a fixthi and à feVenttf part [OY bebt "that falls 
H he 

upo 688 Ma Fl 4 0 5 237, IOW HUTT EL” 

* [v5 | not 


according ONES whichwerhave made uſe of in com 


— — . — — — 


not - more than one in Sirius himſelf; though he 
had been placed in the pole af the ecli ic. and in 
thoſe, that appear much leſs luminous, for ex- 
ample as y draconis, which is only of the third ma 
tude, it baue hardly be expected to be ſenſible With 
ſuch inſtruments as fave hitherto been uſed 1 in ſearch | 
. e ia 
We have Abena the magnitude of the ſand 
Nars, ag well as their brightneſt, to be. oqual to thoſe 
of the ſun; it is however probable, that there may 
be a very great difference amongſt them in both 
teſe reſpects; and how much ſoever Wwe] may there 
fore be wide of the truth, in attempting to fix the 
diſtance of particular ſtars from this realbning, yet 
there is a very great probability. that their mean 
diſtances, ſettled by this method; will mot be much 
out, fone exceeding and ſome falling ſhort of it. 
And perhaps the conſideration, that, a Rar mult be a 
thouſand times as great, Gaze — to appear 
| oqually bright, if it is placed at ten times the diſtance, 
rde ko make it probable, that the limits of the 
ef which” we are likely to commit, in Leber 
ſuch a rule, are not 40 genes eee er- 
coi imagine them to be 
With regard to the difference there ma bein the 
native brightneſs of different ftars, though it is pro- 
5 very conſiderable, yet I think we can . 
ſuppoſe, that it is equal to their difference in ma 
rude, at leaſt if we except thoſe, which are ſubj 
certain changes, and wh for that reaſon we - 
Joppo.co be luminous in ſome; parts of their ſurfaces 


d The Jarieude of Siriusbeing only i 33's his parallax will be 
: | a little leſs than two thirds of the 0 parallax, al 
; 8 Ye 
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f A reader cotob! r. 


by A 
7 5 le 590 „ 1 177 Ve the 

proporuen” be tween the Wight 'of the 
2801 ts, relatively to their reſpective 
n the revolutions, 
2 ** 1 e col any > ep (thoſe ſtars, that revolved 


EE yaw pip oy, nd th, enſities of the central ſtars 
2 5 bs n, wha diſtance from us: "and'the 
5 8228 8 — *. Nm would be khewn, 

| „ known, being greater or leſ in the 


= 9 ou 17 5 


aw? 2 


; ” 3 of of chat. d 75 ce ſi 

55 e of the . 'denfity. W ith 2 e of th the 
th; Htneſt e ccrn Bes compared with e vf the. "Sun, 
. light 


-which' we receive from them, with that which we receive from 
- *th& Sun but, f they ſhould happen to be either tof greater or 
leſs denſity than the Sun, tl 


e 15484 


= 


known, the relation between 


f . of . 
B As 


— tm — 8 — 


Us) 
As far them as we can-guela af the pralle of the 
fixed ſtars from the pri ne ea een we 
may rcaſonably expect, it exceed! 
ſmall even 40) thoſe of the firſt magnitude; 00 
beſides the probability, that ſome: of them may he 
either leſs, or leſs luminous than the Sun, it is not ſo 
ſmall as to leave us altogether without hopes, that we 
may ſame time or other Be able to diſcover it in forne 
of them; for 1 think. it is not impracticable to con- 
ſtruct inſtruments, capable of diſtinguiſhing even to 
the zeth part of a fecond, provided the air will 
admit of that degree of exattnefs; but ſuch inſtru- 
ments muſt be upon a plan . god deal different 8 
from assi d made uſe of, as They would other- 
wiſe he not only vaſt too expenſive, but allo much 
too great and unweildy to be of any ue. 8 
But whatever room there may be to bose, chat 
we may ſome time or other be able to diſcoyer the 
Parallax of a ſem amongſt the fixed ſtars, yet at the 
lame time it ſeems. probable, that we all never 
be able to diſcover. an) ſenſible magpitude in their 
parent diameters, which in Sirius himſelf, if ne 
is not of leſs native brightneſs than the Sun, muſt be 
<onfiderably. 2 1 Whaterer be his. nd than the 
aFclhed — ned eee Sante wouldiodeed be —5 
or leſs luminous, accordingly-as they, were, upon this account, leſs 
or greater; but the quantity of light, Fe to the ſame 
quantity of matter, would ill remain the fame. 
The apparent diſtances, at which ſatellites ward revolve. about « 
any ſtars, would be equal ta the ſemiannual parallaxes of, thoſe 
ſtars, ſeen from planets revolving about the Sun, in the ſame 


periodical times with themſelves, ſuppoſing tbe parallaxes to be 
ſuch, as they would __ if Nn eral of: the ſame aue * 


e the Sun. ef $2: 671% 
{ | hundredth, 


hold magn 


[SY 
probidly- an thetwe/hendroth 


Hupdreth;' 


Part of a 
ſecond; 6 that It would" fearcely.'be-diffinguihable 


Wich a "teleſt  uþott the fotmer ſition,” that 
| : 9 2. v —— wi ne that 
if cee thouſand times . 
or ean we Well enpect to find — 95 ö 
diameters fohy any ocoultation by: — — 
a diameter of the hundredth part of a ſecond woultl 
be covered by the moon, if it entered directly, in leſs 
chan ehe fiſtietk part of a ſecond of time, affd there 
fore a Nr cat hütdiy enter $6 obliquely//asito/apprat 
10 vaniſh by deglees y. n⁰ ſtur probably; Which: the 
| moon can paſs over, ſubtending an angle half ſo 
Steat. A ſtar might however appear to vnmifft by 
degrees in am oesdtztion by the planet Venus, — 
cia ly if che occutaton wits te happen onhy 8 Htffe 
before or after either tr,˖Bꝝ but ihis is an: event, 
Whietr can 6ecut ſo very ſeldom, that little is to be 
thpeded from geg and-IF Venus ſnould . be ſurronded 
ith att atrofpHere,! which is probably the caſe, it 
hem be of —— all, For 
tlie lame fe ons Alſo it i8' probabtey that nothing cat 
be deterifvincd from or by any of the»: reft 
of: che | planets) which upon other accounts ate Mill 
r- for- the purpole than Venus. 
25 hols There NR, 188 de Kerle chance therefore of Hite 
_ covering with” ty che real ne of ung of che 
E ſtars, 15 5 t-confequently Be contented "tb 
deduce 9 nt cor bf that ſhould ever be 
 Foandyandthe'qumntity oflight which chey-afford us, 
"compared with. that” of” the Dung. And in the mean 
_ "time, till this parallax can be found, or fomethling elſe 
may atiſe to furniſh us _ a more general analogy, 
$297 aaa. 2 | we 


l 
vs can only. ſuppoſe them at a medium, to be equal 
In ſige to the Sun, this being the beſt means, Which 
we have at preſent of forming ſome probable con- 
jzecture concerning the extent of the xiſible univetſe. 
That we may be; the better enabled t de chie, jet 
ſeemns to be an object worth the attention of Aſtro- 
nomers, to enquire} into the exact quantity of light, 
which each ſtar affords us ſeparately, when compared 
with the Sun; that, inſtead of diſtributing them, as 
has hitherto. been done, into iow ildefined clailes, 
they may be ranked with, preciſion both according 
+ thi x reſpotive hogs” and the exact degrep 
me Oe rg 6-417 N : 
A catalogue. of. the, lars fanned, upon /this plan, 
would. anſwer ſeyeral good. purpoſes ;. for, beſides 
giving. us a more juſt and certain notion of their 
U diſtances, it would perhaps help us, eſpecially 
i the parallax of a few — them ſhould be 
diſeoxered like wiſe, to trace ſome analogies in their 
ſituation, which might enable us to determine both 
their diſtances, and other circumſtances | relating ip 2. 
them, with fil} more probability; and it would be a 
ſtanding regiſter, by which future Aſtronomers, 50 B 
inform themſelves of many variations, of which we 
are now een for want of an ancient cer 
that kind. 4 191 
From what — frank ee 1 think 67 is very | 
probable, that we ;ſhall not be a great way from 
the truth in eſtimating the whole parallax of Sirius 
at one ſecond, ſuppoſing him to be of the ſame: fize 
and native brightneſs with the Sun; this therefore 
1 5 ſhall aſſume as a ſtandard, till ſome better experiments | 
. e us N Sid of the, quantity of ny 
| TT lig N 


; deen 7*— 


* 13 1 


quantity of light which we pos ig Sirius does 


not exceed the light which we receive from the leaſt 


fixed ſtars of the ſixth magnitude in a greater pro- 
portion than that of 1000 to 1, nor in a ſeſs propor- 


tion than that of 400 to 1.3 and the ſmaller ſtats of 


the ſecond magnitude ſeem to be about à mean pto- 
rtional between the two. Hence the whole par- 

allax of the leaſt. fixed ſtars of the firth magnitude, 

ſuppoſing them of the ſame ſize. and native bt 

with 155 Sun, ſhould be from about 2 toi 4Jand 


their diſtance from. about eight to twelve million timbs 
that of the Sun: and the parallax of /th&1 ſmaller 


{rs of the ſecond magnitude, upon the ſame ſup- 
poſition, ſhould be about 12%, and their diſtanee 


about two million times that of the u. 


have bitherto argued about the diſtances of the 


Gadd ſtars, upon the ſuppoſition of their being of ihe 


fame ſize and bri ghtnets with the Sun; and, if this 
Was really ſo, which appear the brighteſt muſt 


25 ; be the neareſt tous. That this is in n 
- ſuppoſe; will be very: readily allowed; for whaugt 
it is true, that a much greater degree of real ma 


nitude may compenſate for the greatneſs of diſlance, 


5 and there is no reaſon for. aligning any one limit to 
them rathet than another + yet, when it is as likely 


that the largeſt ſtars ſhould be: in any one part vf 
m_ as in any other, the : probability in favour of 


this hypotheſis is very! great: the real motions alſo, 
which have been ohſetved amongſt ſeveral of the 


brighteſt of the fixed ſtars, is another argument to 
. ſame purpoſe; and we el find it till farther 


confirmed 


4 * 


— — —-—-—¼ 


Gen fiat with ABrohol 


Röm the Keef of the parccutar Gi binnen of 
the ſtars in the hea ves. an 
to _ | 


poſe the fixed ſtars into coriftealtations : this has been 
done for the fake of remembering and diſtinguiſhing 
them, and therefore i it has in general been done merely 
arbitrarily,” and with this view only ; nature herſelf 
however feems to have diſtinguiſhed them into groups. 
What I mean is, that, frotm the apparent ſituation of 
the ſtars in the Pavel, there is the higheſt pro- ; 


| 'Babulity, that, either by the original act of the Creator, 


of in 1 gurtes of ſome general law (foch perhaps 
; of raving) they are collected together im great num- 
bers e Or p Pace, "Whilelt i; in others Be: are. 
Either few © "nohe, _ © bei 4 5 

2 e argument, * muten te to make uſe 855 1 in Deir 


to Poss this, is of that kind, Which infers either 


deſigd, or foe general law, from a Men analogy, 


and the greatnels of the odds agai things having 
been! in the preſent fituation, | if * was not owing” to 
ſome ſuch cauſe. 

Let us then examine "what it is brobable lie 
bee the leaſt apparent; diſtance of any two or more 


| Hars, any where in the whole heavens, upon the ſup- 


| that they had been ſcattered by mere chance, 
as it might 9 Now it is maniteſt, upon this 


- fuppolition, that every ſtat being as likely to be in any 


one ſituation as another, the probability, that any one 
particular ſtar ſhould bappen to be within a certain 


. Uiſtance (as for example one degree) of any other 


Siven ſtar, would de repreſented (according to the 
common way of We chances) * a fraction, 
whoſe 


5 ſis]. 


tins aumeratar would be to it's denominator, as a 


circle of one degree radius, to a circle, whaſe radiys 


is the diameter of a great circle (this laſt quantity 
being equal to the whole ſurface of the here) that 


8 Seats pt 
| is, by the fraction —— or, reducing it to a 
| aL, LG 
- decimal "FR [6665568 54 (back, about 1 in 1 3 x 8 31) 


and the complement of this to unity, viz; 99992 3846, | 


| or the fraction 23:32 _ — will repreſent the probability 
that it would not * 8. But, becauſe there is the 


ſame chance for any one ſtar t to be within the diſtance 
of one degree from any given ſtar, as for every other, 
multiply ing this fraction into itſelf as many times 
as hall be equivalent to the whole number of ſtars, 


of not leſs brightneſs than thoſe in queſtion, and 


putting u for this number, 555938055 or the fraction 


0 DE = will repreſent the probability, that! no one of 
13 

the whole number of tars » would be within one 
degree from the propoſed given ſtar; and the com- 
plement of this quantity to unity will repreſent 155 


probability, that there would be ſome one ſtar” o 
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fingle particle of light is ſuffic ent to make 1 ſonſible 


impreſſion upon the organs f 5 Upon this 
ſuppoſition, a very fe partioles of tight; arriving at 
the eye in a ſechnd of time; will be-ſufficient to | 
an object viſible, perhaps not more than three or fourʒ 
tor though the impreſſion may be conſidered as mo- 
mentarys yet the perception, Gcaſioned by it, is of 
a much longer duration: this fufficiently ap | 
from the well-known experiment of a lighted. body 
whirled round in a circle, which needs not make many 
revolutions in 4 ſecond, to appear as one continued 
ring of fire. Hence then it is not improbable, that 
the number of the particles of light; which enter the 
eye in a ſecond of tire even from Sirius himſelf, may 
not exceed three or Four thoufand; and from ſtars of 
the ſecond magnithde; they may therefore probably not 
much exceed un hundred. Now the apparent increaſe 
and diminution of the light which we obſerve in the 
_ twinkling of che ſtars, ſcems to 2 at not very 
unequal intervals, perhaps ab 
E hy er EIN wer ane in- 
nn 255 
% Nee * 5 | 
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equalities, which will naturally ariſe from the chanee 
of the rays coming ſometimes a little denſer and ſome- 
times a little rarer, 1 in ſo ſmall a number of them, as muſt 
fall upon the eye in the fourth or fifth part of a ſecond, 
may be ſufficient to account fon this appearance? An 
addition of two or three pantieles of light, or perhaps of 
a ſingle one upon twenty, eſpecially if there ſnould be 
an equal deficiency out of the next twenty, would I ſup- 
poſe be very ſenſible: this ſeems at leaſt probable from 
the very great difference in the appearance of fats, 
phoſe light is much leſs different thad, Limagi ne people 
are in general aware of ;- the light of the mille mb 
ſtar in the tail of the great Bear does not, I think, exceed 
the light of the very ſmall ſtar next to it, in a greater 
proportion than that of about ſixteen or twenty to one; 
and Menſicor Bouguer tells us in his Traits d Opti- 
que, before mentioned, that he finds à difference in 
the light of objects of one part in eee nyo 
enten Acht 99 Yo DOfmoHk350-;13# 
It will, perhaps be objected, that the rays, coming 

- rom pintys;Anetoa-numerous'to admit of a ſufficient 
inequality, ariſing from the common effect of chance, 
ſo frequently, as would be neceſſary to produce this 
effect, whatever might happen in reſpect to the ſmaller 
ſtars ; but till we know hat inequality is neceſſary to 
- produce this effect, e can only gueſs at it either one 
Way or the other; there is however another circum- 
ſtance, that ſeems to concur in the twinkling of the 
ſtars, beſides their brightneſs, and this is a ehange of 
colour. Now the red and blue rays being very much 
fewer, I apprehend, than thoſe of the intermediate 
colours, and therefore much. more liable to inequality 
from the common effect of chance, may help very 
much 


* 
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much to account for this phænomenon, a ſmall exceſs 
or defect in either of theſe making a vr ſenſible 
difference in the colour. 

It will now naturally be aſked; why 1 eines 
of the a n brightneſs ſnould not be often much 
greater, as well as ſometimes leſs, than that above- 
mentioned, and why the intervabof the fourth or fifth, 


or ſome ſuch part, ſhould be pitched upon, rather than 


the fortieth or fiftieth part of a ſecond, or than awhole 
ſecond; &. for arpording to the length or ſhortneſs of 
the time aſſumed, the changes, that will naturally 
occur, from the effect of chance, will be ſmaller or 
greater in proportion to each other. The anſwer to this 
queſtion will, Ithink; tend to render the above ſolution 
more probable, as well as to throw a good deal of light 
upon the whible ſubject. The lengths of the times then 
betwreen the changes of brightneſs, if Jam not miſtaken, 
depend upon the duration of the perception before 
mentioned, occaſioned by the impreſſion of the light 
upon che eye, tlian which they ſeem to be neither much 
longer nor ſhortef Whatever ine qualities fall within a 
much ſhorter time than the continuance of this 
ception, will necęfſarily be blended together, and pol 
no effect, but as they compoſe a part of the whole 
maſs; but thoſe inequalities, which fall in ſuch a 


manner, as that they may be aſſigned to intervals nearly 


equal to, ot ſomething greater than the continuance of 
this perception, will be ſo divided by the imagination, 
which will naturally follow, and pick them out as 
79 ariſe. | 


